Defective regulation of 3-hydroxy-3-methylglutaryl coenzyme A reductase in a somatic cell mutant.
A somatic cell mutant of the CHO-K1 cell selected to be resistant to the killing effects of 25-hydroxycholesterol in the absence of cholesterol is shown to be defective in the inhibition of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase activity by 25-hydroxycholesterol, cholesterol, and lipoproteins, thus maintaining the enzyme activity found in cells in the absence of exogenous sterol constitutively. The mutants phenotype is shown to be dominant with respect to the wild type. Actinomycin D and cycloheximide prevent the increase of HMG-CoA reductase activity that occurs in the CHO-K1 cell when cholesterol is removed from medium. Degradation of the enzyme, measured during inhibition of protein synthesis by cycloheximide, occurs at the same rate in the mutant as in the wild type. Kinetic studies indicate that the Km for two substrates, the activation energy, and a break in the Arrhenius plot are the same for HMG-CoA reductase determined in wild type and mutant cells. From these studies it is concluded that the mutant is defective in the regulation of synthesis of HMG-CoA reductase. Of the four processes which determine cellular cholesterol levels: biosynthesis, esterification, efflux, and uptake, only biosynthesis is altered, demonstrating that these processes are not co-ordinately controlled as has been suggested previously.